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wmm TO® 
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#f is®, tJP tfc# mtrn t& fa»« II agaia hm i®4 
%fe© @f Xmmm% mDpllttt# tM.# ©@ii»M«y£«g tto® 
killing time ms s tarnmtm @f Wm mwA tb# ««• 
#«atrittt€m» tfc« «fuatlon i« #M*l:Wi€t 
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s Mt^Mf tlHIfs f 42.S I 
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s 2^01 41#f t 4t*4i4.11,6 8 t ll*6}M5,t 
s 3^01 19%8 s SO»Sfl-S%S t M I S*?t 0*0 
S t  I f f  # 1  
s 4fc0f 12*4 s lt.3l-0#8 I CS»S)l Mi 
t Bhm 8»2 s 8.SI 0*0 I E»2f 
I._.>.J„, .,,.1 J I.„.„„.„.„.,»,. .1 .1., » 
C ) l®ad froa on Mg« £.)» 
5Y*4 $ 3S»0t+a.»l 
3L0.f t Jl,*.0t4 ,^8 
I I 
CS*0)s »*g8 
(1*5)s CX*B  ^
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• 1« • 
plan:# tghl *i%b pl»« sai tlil« lla® %©• %1m% 
tm- €§•• •&» Is Ftgw^# t* It sfedttM fc# »©%©€ tbat,. if tfc®- imt#F-
s#eti#n -©f tb# «©at#ati«ti©s-*kil.liag tiw plas®# «t S0'*» $0% 
aad f©*- §.» witfe f3b«a# «%«## hm &m tUm 
'kiXliag. tis® plaa« i« obtained Flgur# 0# 
It is obvious that plan## parsll©! to the t©3op#imt«r®»«@B-
telg &mS. Imtmmm&Mns. tbnf- t;i»# sxi«'«ill g«a®imta m 
Mmm- mhm. 11a# m g«eFst«t giw# • 
til® »Iatl©asMp ti«pafira%«  ^ aaA f#r ttoat 
«p«©ifi«4 tia## fbis relationship vala® in, e®K-
.ptttii^ i^«ti¥«li«fc fionceGferationa ant ^Mf#3f«,tiueN®s m glv«m 
ktllii^  tisft*. ptmrnms ttes Mlllng 
mmms «ai ettttiag tfe®' .axis ai sp«@ifi@€ 
p©lat« will wlii©jfe »!»%# kllltug, tia® t# 
for ttaft..fe fli«s# F®l«ti©ttaMp» mXm 
faBT# pr«®tiesl vsl-ws- la. 
ft# ittt«i»pr#tatiottS #f til® is |S). ttr® 
> 
fea««€ #». pwwwtmM mmU la t.M..» %&hmm%&wy «» %©!! ma mn tb# lit* 
.er&ibttf# • wifefe. A«itib mtrnrnm M%- ($} written 
m 
l&g • « * •» l«« f - 1% CS| 
ffeit #tia«ti#a it «fg»sfe«# •«# m @xp»s«ioa f@r ©wltiatlug tli® 
i'®.8i#'%aiie# of tfc® ®rp®i» AaA tli« #f %'b« .g®i»ieii,#.» 
fhm mhmvm rnqmrn^lmm^ ita.f <»»al€«r®t a g#a«r«l ®»®, tli® ®«* 
S'fcaafc .SttA ©@#ffi@i«nt'S ©f wM-®li i«f 4«t«»ta®4 ©3qp«ri»@iitslly 
fm my ©rgftai#®- lay mm-m%mlstms tli# killing 'feiae.# .st irari®m» 
• If 
rnnnrnitmtl&mm 
'S%mXpm (191i) pepwted Um% %fce m&O. t-wfefa* 
«pfar#B%If i© nut wttfc tii© %#»t 
%Mm 'mmmpt., ia (§} **«.•*• ttat mrm tmt&ra 
mith tk« ©f ,®#a©«at»t4#a aa-d tempmmtmre mm*' 
pmtlmlj « tlis g®ip»i#taal. erfl#i#a@i#t ©f Vhm 
m»4»r ei»B8M#»««tl©a« mf#, tbi»F®f©r@* «cnyiM« 
#liSkFft©t«pisfcifi tm m gtwem mn4 «s»« t® %® 
#f Vim t«s% mgmwa..mm 
Mm mf %» fa flgtt**#' 2, tm %• gl¥#-a t|„ 
%U» mqmmttmm tmt %li« ®f killing %la© %m mmmAwmtlom 
lag • • • m log 0 if} 
ffcls wi%l Cft) til i% - !>%*) is 
#tmAl t# Ei, » fie#! 
%»g # » Ce * « ii»g c? {sj 
is., • @f, (©©ttfii##.- tai»#«pt #f fefee Ita# %y ©Qmafelon 
If I wttfe fell® Xla# 'iMg f « # !€• * i|» .iM "^ *** Is %M® ml&pm &£ 
%M,% lla«.» f» « «iv#» •##B@#a%F«tioa,' is %lm 
«l@p« @f « lin# %li® i«s 
leg f « {E • • l©g %J • m, Ct) 
Ib whiA is « .stlpilafesd •©®:a®«a*i*%l0a* fb® Qiaaafeitf la tfm' 
1« til® Mg ®f tli# Mlliflg tt®» «t *®i*® t®|3?@®s #©»• 
*lgra4«» 
la tilts «0.i«®ttea, t% shsnlA 1>» |i#iafe®« «t %li«t wltfe tls® 
©f mmttmma th« ©f ®l#m@ oa. fell® 
*. IS-
killlag tis#' wft,s t® IJ# sligfet b®'tw:@«a tli# #f 
§©• fee W •#«§».©«• F«f tltl* Trnwrnn '*%** to# 
tlioiagM ®f ia ©oalm i^lon wttk «at Its r#a©fcJ,vlty.., 
K la ft I Is m elaraetisi'lstle. of tii« rests* 
tan#® #jf t.#st %®st tisliif®®fe®fife« Foi* • 
& g%mm g#»«ii©li« a larg® valtt# ©f E «lgsifi®« felatt %b« t®at »• 
Is. wli#riNR.s m 1«« «1«# ija€ie»t« tlmt 
tb# 1# fe® tli,«- of 
that g©i?si#M«». ter®#v»r, wli« feli« fc«if«rattt3»#» fciin*,. 
mad «©ii®«atf®.tl.©a af m are #tipi3.at®t b®t» 
tie wtblag, %'bmvm lia« ia %•#«. ®st»l>l,isfe®€ ® staninrfi 
tmw i«wai©t€al %© «'bjrpe.tiietles.i ®i»» 
gaalw »al#feaa#ii i« tef thm mlm# ©f E %m 
%i#a (§!• 
,j£, th» ,S^S©1* ®i£|i3.«uaa:ti©ii 
of th:® ©f th# im Ci| indteat'©® 
p©:»#ltel© m#®« tm tMm ©fmattea*. It fe*a hmm s#at.l«a«€ 
mmt tlnwe# ia a n«#a «. amltable »#feli©a l>f wltiteh m glv@a itioi-
#ftF€ fmw ^ Mi mmwemi®u%%j mm** 
wrt## Kttttir&lents ©f %b# s-p®elfie ,S«®fc. •qatvifc*' 
My fcli®a whmm i» 
talt t® »•#«%, fe©«s.«ms« tti# ©f %&« 
ip®ai.@F« it m &r 'hmmmm mt p®» ##©a©  ^ ©t«rRti@.tt «a€«r t:ii® 
III ®rd@f t© #%atml«iifes «f a waaMag a-tasiiSsM 
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' » f 
la m sSMll&r mmnmrnT tli« t&r d®t«i?alaliig thi« 
m3.«ts tmw tli« eiil^ i# fmw wshliii silk 
B%m4m& i» :ft l.,ii mmstls im $ mt m 
©f 12#* f# C«*St* I mvrn %#ea f«»S %©• fe#t 
l#g't « l.#g §• • 0»0Si® ' Cit} 
•la, mhltM % %m mmsmrmA la €«gr#«ii e«%£gi»it?l#, ©if 
Um t •« €..Sl.it %, 
ia t t« tm 'ii®?### mMmAmt.%4 
fM mm%h&& fm ll.«?iviag -^ufasfetem t© tm 
Iftflag g@i«i:®$.,ial fw tte@ te®s*l««i mf 
W9vmmg» .itaadarft for ms^lm fe©t%3.®s i« 
s©s«wiimt »r© 
tm- vmh.img atifmlut## 
that a wmaliiag «©S.«ti®a *st ©oafeaAa 0 «ltei4i C@®l®a3,«fe®€ as 
©f wlii^ la Hit I##® timm 6C  ^ is ©awstt# (1*©S|:^  
l>«liig, *i« %p #f stM« «lteli#s la,aPO.^ ,, »'ts.@..'|* fe® 
mlfcalt mbmm mmtmiXw mmslwtM ©f ©aiasfet# pltt« 
1»20 ©til#!' s®: l»tl» 
Ira %©• e©«v»t: tfeit S* •§, S* t@ tli» 
t% i# t# tfe# ®f «fcA4lBg al.M®F 
t© solutl^ af tli#  ^
wimiM he ms & ©f tli» %#t»l mmmaMm^Mn «f 
ftlk&ll »%. ft giv«3ft I* fe#«ia i^ :p@rt#a • 
mM TmS-mm.,. ttiff Mmmmg m$id L&vim, ItSlf 
*fb« A, D# C» B» staniiaFd fox* ifushisig "bofetlss Ist M ^0 'ifc3Jfefc3.S. 
(©f wM&h liot 1@«® tiaa 6<  ^ is eauatle) aetlag f®r ® minmtmm 
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• • Frm thm gimm. tm I?, V, iueA fl mmm ««• 
yifiid % thm m%th0^ @f l«sst sqamm tm ifeii#8® liii«ai* 
%b# MllSJtg ti«« as « ®f %li# ©®a» 
«it«iwtti©n @f nHeaii,,.. »li ©f wM«  ^to«f# &s ia0H, 
Wot sddife.i©«a ©f litnCO® to  ^IsOS at ©•«,. ® t^tati©m 
l»i 
leg 0 « l*fit4 - 0.6121 log G (line *1 {1 |^ 
For addition* of iagCOg to HaOH at ii* i,» feh® @tiaitti.#a 
l:«t 
tm « • i.»i.at » 0.«64i i®« i Cit»« litj mi 
Wm mMltUm #f »a»P04«l8 H»0 to »»«! «t «#• 6*. 
•%wati©ii itt  ^ " 
i©g @ « i»6ii2s • ^ *mm im c ciia« It) Cis) 
t is tli6 killtaf 1® Ml»t«s SBi' € Is feb# p^F$#atttg» 
e<i»©#afcrsfci©ii ef alimll ms lte@ «l®p@s mi Mmm 
m sM -il mm Sia» W m&Um- mm aagl# &t 
31* with -th# fe«|pt»at&l ssi llai® "S 'Mile©! m& aagl® @f MS® 
4i« with the horls5©rsit«l» 
fli# *l®p# '©f m® %tm C«t«fttt©a <1S| %p r«fr@s#iitlag fefe® 
Mlllng tite®. In %Fl»o«tw ptespfent# aaii 1«0H 1» dls*-
tinctlf f©r %di»©,3Elfi© «lx» 
'It is #via#ai^  ttet trla#4t» fli@.spfcat«3s awiSi^  
m&wm tlaa iagCOji. tm prMtteiisg g:#pai®i€al «f»  ^
flel«»«sy «f I«01' iselatfeaa* if «#€iw plwi#|>liat® 
wmrm t® b« im •ottw -^ ©«3P%0»t0 la .©futi-ftleat muBsOja  ^
th# kill ins ii%iiatl©a« ©f •l®€r©3Elfi«-«:€i4iTO •e«rb«Ja8it® 
• m 
wmM. hm mitf mnmwmhiw® #f thm-. #f» 
fm% 0t sodium hjdroxide««#€$w phoaphat« mlxM'mTmm.m Mmmmt&rtMf 
will %« mntinmA t© sodiiim 
ffiixtursa only* 
-Iia otber »©i»ds, «gttla t® tfc# «l@p®s »f lin«a W 
W. W» ®tfmt ©f »MiHg i«ri©ms t#r#eat«g» ta®r«K«a%# &f 
moMim aar^ ast# t# 10 ^^wm$A& at SO® ts s:|Btlitf t© 
•aMiiig, p»p#F%i®nml t»»#s«%s #f »iinS% t# 1  ^»ii©l 
&% ©i"* !.• tt h& mmw&m .^g. Ijfcst. tte# ©f »i.» 
fitug mrl©«# mmm  ^#f' 1%©% %% ©f latl .©tii®r 
ttoiwa 1  ^asi  ^a»i at ©t!i#r %Ii*B SO «wi S® a«gr@»« 
will 'b# «.tatl«r'* la short, l«t 
leg # » K * 4 l®g t m} 
mUBm '"€* 1# #f«»l 'to whim, tm %li#- iiv#rag® «l@p® #f 'Wm 
liMmm W tad Wf « i« t]b« killing %lm$ E la « s.m& § 
1# fk® «#a««(iatration of Altofiii wMjpafenit-^ .as li.©E» 
Bf fflsans #f #t«ai;ion <16) It ti posslbl® to ©«l«lst@ tto.« 
Mllisg tts# foF »t -Wif* 
»lr«d st»e# -d^matlon Cfi| gti^ «s %iim wmlml&t&n ©f 
liig tlMi ©©iaiNiitfei*tt®» #f l«tl aloa®«: It abouM b# 
• tl»t mt a given ^hmtm is • ®f Mlil 
»ik®a is -istmfc'ioms' lij #f fitwill giv® tto©' 
iBto® ti»« a-la##' {!#} is hmmA «a tfa® 
s#-ii6#itfe»»tioa &t alfatli wiiiife. l» «s«-p9*»€ mt m a#fiiiit» 
ag# ©f I«0S to- wlil#& toas fe»«a is e®ii#»»tir&fei®iii 
mm WF* 
Per hm .add®  ^ t®, a I&Ol s©l«tl®n 
ft% a, «f 06* i# mj am&i-m mrbmmtm ia .sM©€ 
tte» ii»#» %|» my hm ismpatmS. frea |§|f. 
'l#g * 4*mi • l»fmt l@g -•#.»©«§ « Cit) 
« l,944f. 
Stt:% tGT mixtnmB mt 1*-0S plm» @afbija*t;« 
l#l % « % ©•«»! Mg- liti 
•ia©# CM.) is M#w®d t#- li@M f®i» wticfcuF®® &t 1®0S aai 
l«iju-i0g. la wlileli tfe# s i^tm mwlmmtm mmf imemmmm 
mp»mra» ffim «ii3ref:«. 
ijiTlmg .f©mi»4 I®f % in (If} 1% Is tmMm 
#%mfeloa CIS) aad Sj^  *ss t&amA t© fe# S.OgSl, Hen©®, f®i* solm-
©f altoM at f®* S.» «#a%».laiiig W&m t© *M«li mFisns 
«iTOntf »f teaw tte® jF®ll©wlag ©fwtieii mxf 
b® »s@a %@ #xpf»«s tlw wm%&%imshtp ©©nmntratlfim. aM 
kllJling 
t a»otsi. • ©•#Sil .l#g 0 lit) 
Sow,., if 2mM$ #f IftaCOa .«s lad) fc® 
tM t©t&i e#n©#»tF«tt©» «ai m 
.eMi^ p«it®4 lli'lt i» 44,05 «t..aft%ss, %gm«9 v#i?y 
w®3.1 '»i%b til© »lraat««# 
la steiiift** iia.na#ir ttii#» lmw% M-mm •e#mpife^aMft f©r aim-
t«r#8 1®#S aad !«.»§% wfelelb «pi»Fiffi«'fe«3j.|r 
(tm-wtm, ®% &!.»., M TaBl.# f-II ar# #«pmr@€ 
killing. f&r ©f »i§l :8ait ISaCOg mt varioii® 
* m -
'IMSS fll 
#«pi.ria©ii of lKp@ris®Btal and C&le«l«,tsNt 




of Alk&Xl Ccrap»t®d m Eilllng fi^ 
1 s 1 f 
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i 2.70 1.^  f 4.0$ 1 18.0 t 19.1 
•1, f s 
$4.# t l.fi 1 2.01 1 4.€K) t t ma 
s 2.00 f 2.S7 t -4.^  t s 

























































^ ThftS® killing times w@p© for » e«a®r®i»l alto&li ato*» 
ture, the concentration of HaOH and earbonst® of 
wdre ©stismted by titration with methyl orfuag# llAl-
mtmrn 
m -
w%%h felie Iftlllsg tl»@» ew^nt«a 1® Jttst i#-s-
Wmwi %h%9 it 1« femt feli» ®<»pot®d aafi ®x*-
p®i»is,#iital MllS.»g tto#® «!?# i» •gre«B»at* #qa»t£©n CIS) 
m&j fe# mtilliiM m^mr * *ti.© mn^m^ of eeMltl^a# ©f 
ffe« pr«e##« tmw #®fe#f«S.»tag tit# t# be m«®€ iis ee«*» 
faitjRg til# ge»t©tiaii.!l %lb# 4* ®« 6* l* .tfteaiifiart 
f©r bottle w««liia® it- te ik® First,, it 
t« a#it«#s*rf t© a mla# tmt K tm fm| mhmm 
ta m »«#I» la m^mit te #» tMm thm feilliag fela# f©p 
a laOl .«#l.»tlom «t M«44* §• ClSO* F«l ta 4»t©f«ia@i mtlag 
(S|» til®' l@g' til® MXiiag- t:ts# i&ft® ©tetain®:# i» 
t«d t@ 1 - 9»6»31 i#§ !•:$• x iwtii' f©a»€ %© 
Wm & tmp9wm%mm #f si#44® ®.» tte® ©fwti©-® «meli •«!«%«» mllla® 
ttmm t# mt mtm%% msmtsttm *^0 pla* 
1»*c% tsf 
Itog • » %^§m$ • ©•SSSl 3.#i, t, 
ill wb:l®ii § Is tfe# tia# la stsiit#» mn& 0 ta tb# 
ag« ®©»©#sti*ittt®a ©f %#%»! »l^ lt *s lftOS,» waa#. 
0f tbis lilli-i® tls« «•# to tat 
flag t®*S4 «• l.»®liS.| slMt#® ©f  ^t^ tal sllmli 
&,% S4«M* §» fit will %# ttat 1» §•» 1» 
stipmlmt#® 0 *li»M at .§4.44* i«' (ISO® 
Ha¥f»® tb# Mlli^  tis# f®F allimii #f wbl#h 
1» laOI sad is fcM# i«o«iife ©f WmOB. iilil«li »l®s® 
•will haw Wlliiig tla® at a Qt S4»44* Cl» 
*&». 'mlmg cs'i'# 'k®#! 
l#g #.« «• 4...taM - l.fSIt l@g i • m §4*44 C'^) 
iia4 e ta-^ . 
fh«ir#f«»r«, ©ft tli« «att#ti© slliali %a«ls,. tfe# It... B, B*. 
«%&»€««»€ "bettl# mmsMmg t«-i k S«tl i«sl«feion m.etiiig 
f®r .© at tie^rattsy# of 150® F,. By twfestliwtlug %h### 
#©aai%l©a# in #fwiti©a <6), ^ ^ ^ mm» fmaS. %m hm 
fcl® from whleii m&f fe# 
U$. # » 4,l»i • %^Wm leg # • ©.tSiS %t 
wliftn % la rnammm^. tm #» *iitm tt® isBtfrstw* 1» bwi* 
»h,f«€ la i»p»©««: fli# 1» 
mf # « i@g .0 • t tmm) 
fa® hits li#®ii Bill# ©f #fttatl»a lllltl,. Cl^) aa4 -ftliij ta 
•niwfttttiig g«iwi#iii.I !,» %aM«» ?I11, 
m mM. X.» 
Mm ¥#£'»••* '^ustast S M. tfc« mhmm 
Is a«»©«iat#t wt%h tbs rdtlstan## ©f tli# mgmmtnm lu'bjdet®# i© 
&lH£i®». It m&j ala# serf# to ©mMmt# mmA e«ipttF» T»ri©»# 
standards t» msmii®., 
Ikgaia 2.«t it It® ss#w#i t&w all ors».al«» t® 
killii^. tef 1»CJ1 «ad-% i» «ttt«tioa C§) rmrnim. tUm ««»« ijr» 
-©f thm Qw^mtm». fli««j,. tmw 'l^othd-tie#! ©rgaaiM M 
mg «• « ft lag  ^
te€ f@f Bi 
GSMIGIXSAL MTVILEITS 
{Based on Mew York City Specifications for Milk Bottles) 
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2.0S 2.4s 2.9i 3.61 
1.8? 2.21 g.7i 3.31 
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l.lt i;st I.SI f.Wl 2.41 '3^01 
1,01 1.2S l.gs l.f« 2.3$ 2.8S 
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10 ""is® i-<. r4 -i^ 
-Mi' 
• 3S 
1% is obtala- wifete t&ss® tw® @qpa%ioaa mlaas 
iibSi®fc »©«M Wm ,y©si»fcaa©# nf ©a#. •©rg&atwi'.A'ai @©«-
wis-ii aaetfew#, !• 
feb# ti»#s ©ifganiffio l># »mi%* 
s1>3.# #irtla»t«-s .©f the F#sisfe«a©# of ©aeh ©irt®«liw* liy 
#i¥l-iiBg era# Milling %tm toy th@ ©ttoftip, tb# #f %&« 
i«i.» rs^iiitaoe® is ©fetstaed ,pp®vidiag tli» lillirag mm ©fe-
*iaii#r tfe# mwmm oi t^rnmprnwrntm^- »»€ mrnmrntm^lm^m 
Wm mxmwlm^. if %imm 1% © ti»sa- l@^er t® Mil 
1 tJima 1, to# t.-«p©»t«r# «»a tM# «»a€*afe«%lett of •eamstl® toeing 
tli@ ss«« la bstli 
a j' mmmm-^-  ^klllia  ^tin#*, a fe® iior# ^©sis-
taafe tMm mgmmlm.: 1# i« gr«&t«r tiisa Mj 
feirag ftS)-# tfe# l®g»Fltl»' o-f %b# 
F®.ti©: #f til#. killing titues tm tfe© A &»S. S fe« @t»-
l#g • l#g • •« l©t • h ^ ••• * l©g •§^ 
mimm^ * ig ^ a»i » tg. 
SfBifcti©s IM) »y to® wtilfi»d In mmpmwtm 
whtmhw »« pr®visfa«ly .^ sf# 3p#ally lm»«d ©a felw. 
f®stsfeas@® isf .Ia»gia«Fy ©f^aiae-s^ #ff##t;i*«l|' #0-st^f«€ -wa#®!*' 
tte@ »nM%i#a0 st;£p«lat«4 fey Vkm- • sf##4fi© 
*#* Mmm tti# fdrk •01% esap®**# wifefe ©&t* 
%/% " % • % 
• 'to' % im 
,§4 *• 
thm A* !• C» 1* mtstadnri. w4tli %im Mm ¥»k eil»y 
s ,r» tk# i:®* cltj at«a€w  ^wrs tmm .^ to fe® 
i&w the mim&grn- &mmMv& MmBlfl, tfe# A. !• 6» B» 
4.»Sft§» Sy til# •€ift«r®a®« my pmir ©f E 
aai. %b«a tJa# a irsltt® Is »M©ti is s 
rati® of fek# tia« ©f' mm ©i»gma£.«@i %©• tb@ 
%im& ttf til® other staRiteNi ^ .l" c * *111 
• • g.sm • fe:h« ®f wlil^ !• 1LS»I» mi» 
a@«o8 fes% fell# Wm lorfe City i%aiiditF€ tmw wsAtag »llk 
toottl©* Is fef mm lm§i.m&w #»g«iit« wkmm 
%.!»« ia 1S»1. %-immM fetet ©f tk# «felt.ii r#ps»«#«at» tlb# 
§bl«g# #fesmel®rt:, la Uk# Maii« 'O-f (M} 
hat hmm& ma®#- te tli« #j»gmalw.« rspi*«s®at.t.«g 
tla® Jkm B* Qm- 1# «ts.ai«»d. -with. %hm- Chlcag® @rgte£«: »M %fe# »®w 
ir#r]fc- eiif @fgan£««. ftoe 1®* ettj- i»®tiilf©€ 
S»t tiaes »»• tmmg ^3.3.1 m tto® A# 1* f«. S» fli® 'at* 
ea§<& gftaate^ mw^mtm wns kill## ,1a li/SS» ©ap' a little !.,#»« 
terai 0»S,,- tM t-S«« wiiS,#b %li# 4« B, €* B, iitaiiiiiiNi 
•aiiietmr '*#y t® "iivaliiat® tb# rmlm-ttm #f wssmag-
tel-atifoia I'it t# tfe# :iias®@atr«tii©i*ig #f 
m«®r #f ktlliag tla# »»a 
this May #0»# tm ill# f®lX#w.iisg wmwmmt tmr aiy feii©-
eftl ©rg«at«ii- mmh m& $. mm§. 1 CtS)' 
«at |14| »3a€ f#!* ©, tli.« ;»»» #to%alii»ti 
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• si » 
fNi%at3r©« • tht® «a»# Milling ttsi® aiwi. tiap#!** 
Mf *i.tk 
ffe® f&r 4«i«wilst»g 
«ffi©i#aef m£ W&m ««!»§. 1ml 
mtlMiiag f«a»t «por«m» «ttt :S»iifeft3«iii flS^lip. 
tb# mtfmet of rnlMM. #» tks «f j%mm% mp&wmm* 
ffe#!- m iFj iBa,sp«»t#s «par«« •<eoa«i«'fciiig ©f ®. 'alxtaip# 
,©f mt f#«#t fwa 
al%b«gfe '^ fe# 'w-ric  ^
it «h©»«i. tlmt ti»»® f«iiat ii|©r«s: 'bwliw# la m asm»i? »««• 
wliftt fiailar fe# sp9i»## ©f J. i,«» feli# »%« mi ^mth 
iumwmmmm wt%ik tim-m Mmmm, tfe# iav«@tlgati®a wa» 
initiated $M mm t# tmthmw tMm #@iie®i»ai»g tbm 
mm'bmklm mt %im- iitatli #f m&»wm % i&oa« 
mmM^rn Wwm m mt 
mht&h wmrm «fafel# ©f pyeAmeia^ #p@«« ©a gmm Jul®# !»•, 
4# mkm #«!«©%«€; 'hmmmm It w»ll la wkiII 
at .§» aaa prQdn®-®^ a »@t ia wMeb » .^#at ^r««iatiig@ 
®r .@#1.1. s wittoia B" t© i w®«lcs» S^® 
aa€ eultwal ete«imiiteri#ti@» @f tMs «irg®iiiwi mmy hm: f#wa€ tn 
it «©#%£#» ©f tM» p8tg« tt# 
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m flu# ttatss awl »1ji«€ "wmwf 
ia m larg# ir#si«l ugalrn fills seastlttttM 
feh# ary «sf!©tt»las» ferfei#»s mi tli® laiter wm^m mw®» 
fttllf wmlghm& m% &nA sw«p«at$4 tm C 
i» rn^mw i#' ^ %0mi.m %fe# awb®ir &t m%ls p#r gri® of' 'ii^ 
iii».t®riii'l.,.* tmp m €empl.« #f aiamfc®#-, tte« 
smsp»«si#ii -fiiit# %^mm0kkj Sm. Wmmmtm © w®t«r ®sd %ii® 
lia«©l,«fel# iM mm% mM f®i» swif,f*3, w&wmMmrnm 11«» 
wmTm »•€<§ #f %iii« aM mslug 
teaat# juici 
ASee page 52, 
W&wmi%m © «« pf»pimi€ sa t®m 
*s • 
s%e  ^ solmttoas 
in Phospfaat# lJwrf#F s®lafci©« CS4,0 grams €1ss®©1t«4 la 
SOO ml* ©It aiatllled water, adjust@di 't® f® fwltsfe 1. 1 
liktl aol-tttion aai .iifti# mp %# ea® liter »l*li distiilgni. wmtmr)« 
C2) Csl®lw ofelerid# #,10 1 Cl8»S gf«s 0AC1®*-4- mv-
lit#.i? ©f ^8.till#t 
13'} Impi^ sstm smlplmte solutlo% ©##i. 1 |f«S %© 
pmw' %%.tm mt dlsfcllled 
c4> F»ri© ©morid© solution, O^OOl 1 (0.27 fsUl#,*® in© 
f«r lifc»r of distilled wat^r), 
SSM&. 
Th® plii®»i^ «t® wat#r ms prepared b:^  1.25 ®f 
stmMk phosphat® "buffer solution p©r liter of dlafcillefl mt«r» 
fegaato g WmM^m 
Formla C water wss p3P®par«>d toy adding to @»eh lit®r ©f 
phosphate dilution atoek solutions as follows5 0*1 M 
@lilo£>i4@y 2*& ml^t 0*04 M magnesium sulplmte# 2*5 
and 0#OO1 M f@ri»le cfelorl^l®# 0»1- *!• 
ffct of continuous wmm also 
m &ppm€i.mh3.9 ta oesuw##*. 
f&g&mm with '$k® plat# ©twats# mmet aleroseoipt© mmi%w 
wmm ftla# »«-#••.• fk® %#©tetia« mp3.@ymA im fefa# 
<».iisfe 'mB siaillar t® tlist to t»«#» 
ia atlk, tM* %ii# stutisi^- -Smm** 
mthm& mm -pag® iS ws* «a®#» Aft«r staining,, t&t t#t®l a*fe«r 
©f-©«ll,.s mmm- timm tli® cells wfetsli |ytt4 pi?oia©iMi, as®®-
»«r# as m M jfitm® wmwm 
fMs mvrnrm* vms mmd ta .iNilmliitiiig, tfe» 
i^fe#r #f »f®TOlat#(i ©•lift la t!» siis:f®asi»., 
®«sldei %!»• «ttsp©a#t©ii sper#®, »#% »©f® 
als® mployet., ^9k0f wmm- pre^s^r®.# toy s««tpiag %hs gi^wtb ©f 
a • 4# #14 j«s## is^m  ^ 'wttft & »iip« l®©p .ssi 
»ttttp#adl0g, ia ^ al» #f sterll® #S.l»%t®!i fli® ,i»«smlttii^ 
«tts-|wta«lfai mm&tl-y mmMtmrnO. tmm t# -i®- i^ lll©-» sp&wlstoi 
®@lla p»T Am fbl# S-BSp-HBSiOIS V«» 'tfe#® ©Ht WSS'H® ©•OOlj, 
0»0001 »1# ®at o*0o#o1 #f t&# 0,01 «!• 
%&: «*ii# m mmut mt sparalst®# wlla. 
Ufaiiiii* am»p®as-i«» mm m»«ft smm Aay ia wliielfe it ms 
»* ..tei^Sisgg 2i ^  'wm%- mmM M 0MI4.* 
fur sukiiig: t&# #®lmti®ii® tm 'hm m«#4 la tfe# Mlli-i^ «a^ri» • 
»®ats *«# m I«©i' «#lm«ifitlf' w»« m«#€ ia 'ti#- f®llew 
tag *©#&:• fWmm -wmm ta- m. 
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f AS» II 
f«ast Sai»vi¥.l®tg in Varloixa Con€«»tra%i0as 
@f laOH at 50® G. 
flmn 6, 1/29/38) 
done, t t list® s 
^ Surrif* t XiOS % BaOH ; xim« J- s I Swfi'r. 
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• '"IO « 1.064 
i 8.100 • 6.9© 4 0.843 
1 "f" 1 ; WW 10 2.60 0.4li # 
.1  I t , . ,  s. .1 , . .  X AIM'S- .. .1- io.oio .  1  
s 0 1 116,000 * .« 100.0 t 2.000 1 
1 ,, 1, „ , 59.000 •m m iO.Si -f 1.706 1 
:! S ' i it,d6o s 4o»^ s • |  
., 4,. • 2O.S00 t 1T.5 # 1.241 , t 
1^ 
f .  
jg « 
s # « Xd«id 1 liiM" t 
i 8.800 »• m- 7.57 t 0.879 
" 
f 
1 1 s * • i:w s. s 
: 10 1 3,640 s 3.14 f 0.497 1 
: If s i.tso 1.08 t 0.033 1 5 io" 1 io<^' t - O.Mi"' 
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III. m REACTION .Ai» KAi'ims w mmimfm 
01 0rowfi :» imsts 
jkm Mmtm #<• I.it@ratup# 
fte® e®»»«raitai tfc® ©ffeet of liyiiriig#a f#a,8, 
ant salts #f %&»«# «Ms m tl# #f y®a»t# 
'M-® '!>#« alatsst. t© ©ftlwaa @#afilt4©ais £m 
f®»#a%fttt9a Fstber %im& Wm lisittag growth* 
lj»ag tfee^ f%© attttf tliS' mt'im% ©f' ioas was llal 
'CttOtl wl» concluded that tfe# fe.|riTOg#«' laa e#a@®mt»ti©ii ®3b«p%«€ 
%b® gr«ateat inf lueai^ ©n tlik @f 0% sad tfe®. «al©ii 
of tb@ Asia ©xept^d llttl# ©r a© Siff»#©-f«r, aeldis show 
iag, llttl# 41ss©®t»t4#a »«##• tm liigte«r i0o#«trittl©ai 
thsm t# e#n 
fiBil, Btpsteln mmS. Smmm (1910) sho«»!i that mlm amd 
a'«di#soetAt®d ©f mmm ©f feli® ©^gtat® m-^Ms ®m«2P%®€ a 
rosenblatt ikrd roisenbaad, (1910) orat tbftt %&@ a#*-
%»!»«• ©f til# a»di» ts, wliigk yaiAstg stt6j*oa®' ia-
thm rat®^ #f fsiai#i*featt©si* Fiar ta ©©a^safe^n-' 
t-iea-a eJf siagsip fe#lo» W0 tUm r&tmm of w@r© ra©t »».-»• 
twiaily -tlffeFdat tmm mm Oa tli#' wthm hand, IG^ 
«ad 12,5^? smgftf 0i3mmh&% tfe® mtimet mi 
Mgfa <sf i««s« 
m 
Cltlt) trm hi® iav««tigiktl@as 
tb® unrionized #f tli® .a^tt liay «x®ipt tnlil%it®Fy »©• 
%i©a appp«®iilag tfea% ©f thm- aat©a.,. 
{191sj i»8 m mthmW' vmvlm 
m4 «t«€y 6oa##»£ag tfe# #f fe^ir#gsn «»€ iiyti*©^!, t®a» 
®a fm»% ©piwtfc ii» tim* «1»# giv«ift «» 
%t» ©f %te# ttt«sfe*iap# mmmmmA v%%h #.ff«#ta 
#f M-iis .«st siiftl,*# #a fb® ©f la M# mmm wmpk 
k@ »t#i ®sp«talif ttoat aeMs iidttlfet*-
t©Fy ®ff»iits f®r wM^#li thm mA&entr&tion ©f vm 
m% til# ©sly 
fk« #f p»©faga*i©a ®f fiir» stwilns in TOFt 
*t%fe ®1 ©r %.f0# »«• «%»a.i®d •tey-smali«fg wfc®. 
%U9 pM m»$m tm grcwth# ifdregsa tea c®o» 
gr«aft» than pM S*S gwasraliy »i(»,l.t«€ M 
€.»i ir®r« »s% f#i» 
Wwm bis #B %hm &m%lm sf »©l#s ta fms% 
Clt&l «oasl4»r#i tfc«t mwi&m »« w®l,l «» 
&«A fl#ealmtiag eff«ct» play « ia fell# ©f 
firmsfe- fl»k #feg«pv#€ tMfe fey#rot»». ieia 
mif i»t ®l,©a# fmr taiiitoitim* Isliis iWMl 
rw§&wtmS. %imM fcM# it©14itj #f m litatd ii.«^titw i»i» 
fttr, #*X^ «art wM w«t ate«t i«S %® t*f ta 
©f##!" t® inhibit §r^th #f tt'vm »t»ia8 
1© 1  1 d 











1 1  
a 
I I § I 




with Iribltoitlon* tife,iblti©a' wits. 
Mpm tfe® «#Id «pl-©f«4. fts 'WftJl as. -fete® ^wmmm® #f %to» salt ©f 
tbfit ®€ld fts& tb.® l#a M %&.« 
•wliitli Ite® lactic a®tA tt# mmXts mmr® tta® s®®t 
teat «. given l®a -edniisati^fttiQa*. 
'"Ek Bi'ii ^ -A. ai— 
la tMa #f tbir w©rk tt# of fbm. r#»,eti®a annd 
%b# natar# 'Of th# s»test»fc«a #» gip»wtfe @f y®ftst« wn# stttti&d.. 
tlir#® fteiifts i»i tfe»tr salts w«f# ms#4» %ats*t aediw 
tm ©alttimtio-a &t mil the f®«sts- ®tttd3.#d »-® e©»f©»#€ #f t gr« ' 
©f •fi®jrt;iPo.s®#. i mM. #*-S pp» ®f it a&lt aixt'®p®* 
per llt» &t hwmth* !» tfet# »#a,ttti<ia"sl.l ©f tfc« yifttts gf«w 
w#ll at 'tf® a.* fb# t#at solution# w#r# .«i€l^: t# 
tM® %ii#ml w#«at.:» ©f the aetfl* «a€ tli«tip salts 
mmA £a cases 10^ catt« «ttgaip:» 
*• SiSS* t® d#t#raii®« tfes ©# tfat 
pS mt *©€!.» t@ tli® ®oa##at»tt©at .p®t«stloa#t3e*f© %%» 
wmm wmtmwmA ia th© followii^' mmm.mt Wmm 
fitfi® a.eii, »@l.«tt©a ibf mm 'lat®' 10©^ »!.» ®f tii« teftfigl n«-
* Th© salt Biixttir© was composed of th® followings 2B ^NWi 
K«HP04, 25 grams IHaPO^i, 10 grams MgS0^,7 HjjO, 0«5 gr«»ttS 
0»S grass Fa»(S0^)»»7 H»0, 0,5 grams MnS04,4 H^O and 1 ^ii» 
c&oljf • 
^fwa»tf ©f 50^ by weight ®itric acid was »«€® *ip t© Bi® 
ta a wlmetrio flask* ffa« 50^ citri© a«M ma 9,531 N 
mhmm with phen©lpfetbmlein ladlcatQir.^ 
i» 49 • 
mMim m& tm si*, ©f «eii thmm »«t# sImiI-
«a.i®€ «n« vAm ®.f Mm¥lm »»iS.«a« fb# 
pM mi TOltttleii mmm m«tag a 
wM.%h wmm sttfe»«rg#€ «ont£Eii«»ly ia tli« 
»@3.mlii©a teetag tSa# to tin® f»IafcfA»a« iwi« 
M#®a 4if®@tly %hm Is Figwi»@ S £s sla®w» tin® 
tl®« mi pi %® fell® ««©»% mt €$• a©.M aa€®d t© tfc® bsaal 
ssaion# 
ffc® tifeimttda im a#l€ %m th® of ita 
8al%.ji til# @i&»e®afef«tl#a mi wbieb wm •©•X 1, w&m. »«%»!):» 
3.i«ii#d W -a ©«® ©«.• 
p@pt«a» «mA ©:•#§ »alt aixfewp# plmm »!• of 1»S 
1 Ia#I w@F® ami.® fe© St »!• to wlw#tyi# flrndk®*, f®a ®f 
thl.« w#F« %m m hmmtm* Thmm. W *E« ®f m ^0 ##!»-
feiea bf wmlgM #f s@M *«ip® al.«# teaaaf«rir@a fe# th# Si«# 
fb« pi #f tfis alstttF# ««« t&kmm hf mAtiag » smII qw®-
feity &i tointofiffta# -aEttA tfct« towsfsiag %:li® 
€ir«stly t»%# tb» pB r«a€.li^s wm9 i»A® '^©a 
mt n iw®at»tai3ig s ©f g1.me#s@,> 
t gr# ©f p@pt©a«, .aai #•§ gjp* ©f a«lt pl.«# -iS.'IKS al, ®f 
1«§ S I«Q1 ii®r litdF w0m titra%®€ in%@ tli® 'tis® p#-
«l%a %Ms gl.v«a ia f.» F®r tli® 
'ewv««- 1» tli«. ©f •©»# 1 ©•<* 1 «©aiw ©itrst# 
%b# imoaats #f i«§l m*«l w@vm re«|>#©» 
tlv®ly» fM® €i«pv©a f®r tli«- «r« ai»@ mhmm l« f» 
la alisilmr tifcrmtl#® s«w«8 "mrm 
«©ld mat pto©«ftort# #ei€ Im %to» iaa€ ia 

 ^ --* *'» »»/ « « €. » 
-v-v'-v • • " ; 
. jk-'i-'i'v".'*^ >5''."', ?.*-•-
'-• •^ l"*^ -n.-1  ^ *''•• '".. vils*t' 
•ir^ ss 
pp%mmm tlimtr s®4tw ftessn 
«,rr®s are iMwa la- Ftg«r«» S., t-. It ^«aS ll» 
% ««liig %&««# @«rrfts, i% mm 
mtm^ Ih® ®f aeit# »#w#«a'^ fe# 'ppeiattt fe«t -iistts ®f 
«tr®d psa©ti©ns In tafcl#*. XII, XIII «»§ Eif «» givss 
fcjte# as^imta of phosphoric,, laetid., iyat #itri@ rii^iHitettwIy, 
t# .pp#far« rt#. #f %«t wstAi* i#siy»€ 
e@»»Btipation« #f siilts sat £©«#.» 
fl« pF«s«s©# •## <»»# aagar did a©% mff®©fe 
th# wri«a» t#«% aedi«, fahMs 
XII, XIII mM -llf *«'r® to tit® &f th#a#'. 
ettlt'ar#s« l>art^ tlie- past f«w ©altiir## #f 
y#a.st8 hfev® ¥##a fr«- ©f ,a^£i®€ 
ii«tt#4 hm^mmgmm aaA *.ia%stii#€, 'tewtts®- |mi@« mw wilfe «g»^ 
#3.«ta, fh#s« «mlter«s wmwm- pwtft#4 fey pi«t.t®g ©at ©a 
agar aaA flshli^,. e&l©nl®s-* tliia w»s r#» 
p#&t©fi »®¥*ral ttii®s -until fc'l»- .iraltar# mm m&m%&mTm^ t# te®' 
fl». »®nto©l&gy #f feh® • pmflfi«4 y««st ©mlte«»®a *a« 
a. #8 h©tt^^ |mi## l»©th «f feJst: 
ysasts, Mol0gi©®l and, physiolo.tti«l @haf*a@%®rt«fel©s 
wsr« .«!«#• ?#r this «tt©h pmrifi^ d 
^ Toffisto juie© agar was prepared in th® following manners W--
^mm of ag&r> 10 gmmm of sti©r®s®, 1© graw of dextr©#®* S 
grams of beef extract, 1 grarrs of salt !Bl;iEtiard, 2 grants of 
KgHFO j^ and frois 260 to 500 k1, of strained tomato juice w®r® 
iniid© up to on© liter with distilled wat©r« This ssixtur© wa« 
meltfid in th@ autoclave with streaming steai^ and then dia* 






f h i  
$mmnts ot Phosphoric Acid for 200 Ml, IMtii. 
to Have Designated pH*s aad Sodiixn 
Pbospliafce Concentrations 




f 0,1 i 0,^  j ©1,^  i 
Ml. 1,5 M HaOH 13.33 
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Amounts of L&ctlc Acid foy gO# Kl# W»&%M 
to Hav© Designated pH*a aaA 
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#lorinallty tasing pfeenolphthiiMiB,* 
59 
f Aifcl XIV 
Aiaounta of Cltflc Acid for 800 Ml. Media t© lav® 
D©8lgnated Inactions and Soditun 
s®a#«nfermtlobs 
$ WOT^lltj oi 
« Sodium Citimt® 
1 
s 0 . 0.4 
I a. 1»S « i»OH 1 1 0 I 1S*3S I 2S.«6 ' B5.38 
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I  I 
hmirf mad •feats«€ d®^ly mt%h. m^Tml fustoatn, 1% wmm 
f«ii4 mmmmmTj ts #1^ tii« t«%© tli» »eM «©l«tioii 
«#•«»! tl»»# iinttl slsQtel wmahlngs re-aultst In 
fftirly e®^l©t® -mt th@ fts©b»ia# fli# 
AMm. wmm tb* •®«aafe«i'»»t«la#€ tm m -Mm §& »«e©ada i® mqmmmtm 
TOtftylen# feiii## Wti$ mM&gmimg pTO®#it«p# a light, blue 
tm wMeh si^wma stwt ©mt m hwllllmn% €ota 
«i3# tb® mXkm ».s. 'pat.li#t» «ayk Mn® teodi»s,, &» 
®;ls©wn to %!« l»te%©gf«pli». 
ffc#- #f Wm ©•11» rnMm ted »p©TO]ls.tM ma 
by saklag ft dtffsMafelal #©im% @.f ««•#«! #t«ia«4 ftsM«» 
fli# F«la%lT«> sw&wml&%%mg «ffl«t#a©i®» ®f y«««t ©b 
« 
©at ftttltef# a#41» tta# 1b« t»£t® 
|ml®@ agar »«.» Wm *«€1« trnw sf®s»© :pi»ii#a©tl®a« 
It w«.s pF«pi.i»«€ hy aixlag i§0 al* ©f gr&pm 
J«t$# wttli t§0 sa.» ©f aterll© mmltmA e®ataiai«g 10 ngiop-
- m 
4« la Mmjf ym&t mtrmlm. toft¥:@ h@mn 
»sa©rdiag mmm ^i'pli©i©gl.®«X Mm& eaitural 
ff 
mw t© tfe» j.'WitisM# Y@«at 
A* Bpmwms 
B* Sarf«:» .growth «a llttaid • a#€S* at if* 
!©«• %4k, 'M, 4t, -Sf, m, fl. If,, 
IB# • Sisrfa## gf^tto a®t pir#fe#!@€ #» rnm&im at 
tf'^' ©» _ 
G. Qmm *«l.l «% S?® «• 
M« Sf©j»«a »% 
S, «a lifmM »«€!» 
te»g». 1»«. 1, f » .20, 33, »?* 
IS, • M« a«?fs,©# f mTmsA #a 3.1tw£4 a®#!* at W® -C* 
milB @3l©iig»t#:| e«Jl» »% .tpfc«ri-e&l ©r ©faJ., 
i®«» ii,. m» ii, M, m-* 
§«1.3.s a&t «3l©ag«t#f. «#Ils spfe«Fi®al ©viil# 
* •• 
la thm immmi-m # fcti® mgmnimB wimBm if!•©»%£©« 
miabw®' hmw fe®®a wmm t®w »•# tm %&« 
giwt-fe 
m ^  ifitti M 'mMm wrt «»it8 .#i, sr^at 
iS^Ss'** 
••• t^chnlttuo. til# t#st a®ats »»i»« p3p«^F.«« ta tfe« f®:il«» 
li^ w»awt f@ii. 1^* --ef- « s«Iii%t©a e@«:t&ittti^ m ^mm- mf gim» 
^ ^mta. mt p®pt©»# aat -§ if«a mi salt »is%«y@ p«r life#!-
»»« t»B;sr«»f«il t© at al» v©3,w9tei# ri.««k| tk@ Ffiqwisit® 
«»®aats ®f *#M ;&eA 1*01 wr« tlb«i a«4®t la ©rte* t® mtmim. tfee  ^
CpL) mm& tb» »s@«stir«ti«. #f •&!.% i«s|.p«€ CS®« f»%3L«#, 
.IIS, X2II «aii lit Jf fl»I.lj %!«• ®#lsit.#a waii *«i® «f t# ^@3.»« 
with mmtmwrn Thm. letter «s tUmm t@. a 
%1® ©f Bdt 1#»# tb»a -®® s«p»©t%f, #«t:pi»#i,. In 
131^ »%«m ttm .stwit#* «a€ •mto«#t««afcly 9%mwtltmmA- afc IS »•»..# 
f®i* I® mtwm%m»m .]te»M»t®3.y sftef «lt«3rtlt.»tion, %hm 
•w«i*« «.s wmpt&tf •&& sad HO al# p©-i*tt®BS 
as®pti<3»Xlf» 
W&it tb# ts0fe »#lmti©»» ^ataiatag a&a® «&gm m 
wmm «€# In Vtm mhm9 f3P&©®#M.r«» Iiist#«d ®f being maie 
ttf tm a wiMa« #f 200 thm constittitata w#i»® ami# up t@ a 
wliaa« •of 17# al* #»a ttl3.#a bottled «.nd 4Jtt8t 'b®f©i^ 
tifp#asiag. th© tm% '©f a -§§*.4^' bj wei^l# eaa# 
mgmt aolmtloa sit.»tlis«4 fey mt li lbs» #ife#iBi for IS 
mlwmMmm^ wmm m§MmA t© #«ab %f'Q ffil# at %•«% »ol«l;£«>n» Ai%mT adiil* 
ti®a #f tfe® • *ft.s tte&KregWLf mad €i»-
•p@®a®d as lB€i#a%.®f mlmm* 
111© #f th@ wft# -mt tm thm fel-
lewlng t;3?a»sf«r« tiw- If stfttfc -mXtvmm 
w®m *t© into tfa® Attm %«o iays taemlm-' 
fcton St tf® C«, l@op transfers w#y# *1® f3p©» tb® lattei* inli® 
fip«ab  ^i».ital. a»diw i«€ at tli© «a€ ©f 48 lM&«r la* 
•mxteatioa period wmwe dlluttd %hm% ®«1 :«!,.» 6©at«la©4 
alaimt t©0 s®ll»». 9» tbif initial tfe« pi*©p®r 
feieag wmwm ms«»taiii«# % 4iy®#% mmm% M & % t® 1# 
of the basal broth ealt®p«,s..» Wwt &. gtmm plat# 
cmm^s and m-m^m «f M Gultmrm •*»« 
After tb# ta©-©ml.-ft wmm p»pmr@i» #*1 'psip-tl©!!® ®f 
*«r# t^w-fwwd t« tte# t®st »a, tm i#trl €i.»li.®s wMA 
w#i»# p«ii3p®€ •with |ml«# »fsr, "ft ii©«rs at. e-* 
t&«ii mmntm^rn t#gt. mmMm mmrm ia€«temt«Bfl t&w 
s..t l-east ©igM ^ys mt ff® C.» »f%®r which tJs# wmmwA ©.f 
suits was wti-#.* la m tm incii"bat.t#a «ma all®w#€ to 
i© ©a. im mQTm thmm t«# wmeks, hut tb« mm a&t 
m&% twm. the eight-day 
¥• R®8iilfcg» .All t«st« *»• waM ia 4«p;iiest# ©ir tFlpll®«t®» 
Qwmth ia a psrti^talar stftl* tm IwAtmtmA If a pl«..», 'lAmmM 
'•m- gmwtU is ta€lsBa.t#€ %y ••»• mi»»# 4 plTas* i^r««l»ia' slg» ii^ » 
fsris i^litf .la Its t# gr©w.» #tfe» i^s# ao» 
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* 
J ©Itrl© 
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• ^ $ 
Im&€S^ 180 ##lla Mo.* S 
t 1 : t 1 
s 2.0 t «» - m M- 1 • 1 • • t 
1 2.5 ! + + '4# •« i: * • 1. 4- m S 
1 S.O S •f + m • 1 4* 4- - *• t • • «» 1 
t 3.5 1 + + + 4- t 4., #. 4 ' -wm 1 • 4- 4- 4- i 
s • 4:..t s -i- # • s • 4- + 4- 1 • 4. + # •t 
t4 4 ,st + • ,# • 4- t # 4- 4- # 1 4* 4- #• 1 
t i ,S 1 t 
Inoc. 140 ©pjKfualira lo. 10 
s f i * « t 
1 JS.O t •f t • «» 4m 1 4- 1 
t 2.5 5 4 4. • • m 1 • «# m « s # •4" # •4- s 
f 3.0 1 • # 1 # «W m- s 4- ->• 4- •4 1 
t 5.6 ? • • • • t 4- •# •4" * 1 • 4" # *• 1, 
•f 4.0 '1 • • • • t + • 4. •# #• s • + 4- * 1 
t4 .3-4 ..is. • 4- 4- i 4- 4, 4- i 4 4» 4- 1 































* Indleates growth. • Indicates » growth. 
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fmm mi, 
Qmmth ©f Teaats, In 4©ldifi«4 Sugar 
1 A©M' ''''i , I ' • ' - '' ' i" '' ' -
: Used : J^ospborle . Lactic . Citrie 
iHa S«lt. ° " ,008,0.1,0.E,0.4, 0 ,0.1,0.8,0.4 
1 ari i Inpe. iBO eall» Oriomiag Ho. 28 
t ' I "f • t 
t 2,0 s m • • 1 • m mt' 8 • m- #> 
i 2.5 t 4- m- f # mm m- * • t # • #• • 1 
1 3,0 s + # • 1 4- •# mm. •« 1 4- 4" f 
1 3.5 s 4 • • 4- t • 4- 4- •* • t • 4 •# t 





4- • • • 1 ^ • • •4- •# • f # 
,1:, 
4 4- 4 1 
S 
S t f 1 1 
t 2.0 1 4- m 1 «» «» m m •• t 4 « 
1 2.5 t •4 #< m t # m m m m- 1 * • «• t 
t 3.0 : + 4 4- 4, t • m m • 1 • 4- 4- •¥ 1 
S 3.8 : 4- 4- • 4 1 • * •m «• t 4- • 4- • 1 





4- • • f 
t 
• • % • 4 • t # 
1 . 
# • • 4-' • 1 
f 
S S f •1 t 
S 2.0 I 4- iM •m m t • 1 4* m, a. S 
t 2«S 1 • 4- • t «» « .ak t • • «» t 
t 3.0 f •4* • # • 1 # # m • 4- •4- 4* 8 
I 3.5 i • * • 4- 1 # 4- m » 4- • •* S 





4. 4- * t 
1:, 
4- • • .4- 1 .4., -4 # # s 
f 
nn,- Ji. 
•1 : f 1 1 
S  2 . 0  t •m «Hfc' • f 4MI» m • 1 • • t 
s  2 . 5  1 • 4- 4 t • •m • *»• 1 # 4* » •> 1 
1 s.o s 4- + # 4« .8. 4- 4- • f 4- 4 4- 4, S 
t  3 . ©  ,1: 4' 4. 4- 4-- 1 • 4 * • 1 4, 4 • 4- S 
s  4 . 0  t 4 • • •4- t • 4-^ ^4- • • 1 • 4. 4. 4" t 
s 4 . 3 - 4 . 5 s  4- • • 4- S • 4- 4 • 1 4 4f 4- 4- s 
s X i. t f 
# Indicates - Indl»at#a m- gr®irtb.» 
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Tmm x¥i !§«%*) 
Q-rowfcb ©f f#a.sts t» AeldSfi## Ife' .Smg» 
I A©£d t ' """ '"'f 
t I rnm^imrlii ^ ^ Gitrlm ^ 
««« ii^ « ^ «' s« $Ma Smlfei Q ^0iil|0»2g0»4-3g # g<^S|O»l^O,2g0»4.g Q ^0«l|®.»ggQ»4 
» ng gm.e,8«ft--eBll»..,.:*6ami«. no. 88 . .'.''' 
# # • • • •*• ' •# • t s • f t I 
t 2,0 t .• m- » 1 m • f m im f 
I 2.5 S 4- .•m- *• : • m, •» t •mt •m mt- f 
t 3,0 S + .•mm. w> .m : 4- m «» '«•> s # •m w S 
S 3,,s s + # -«• "M s 4- ;4-' mm m t • • •4" • s 
S 4.0 : + #• -m : 4- 4- 4- • -m s # f 
I4.®*4» 5: • » I 4- 4- + •Mf. t 4- • tm f 
-» 
* s : 1 t 
4® , , 
1 « . t 1 .t 
f 2.0 f • •i.* • z - m- f •m M s 
t 2.S 1 • • • i - m. •m • i m • mt 1 
1 3.0 ; • t » « «K • s •4'- m •> m s 
s 3.& s + m •» t + # »• m •> I • 4. m 1 
S 4.0 S 4* # # * t + 4- • m 1 ^ 4, * # * t 
l4.3*4. St • • •» I 4- # 4- «• $ 4- • • # s 
•1 „.,. i „,... . t t t 
Iaa#...MO #«11« 44 
1 s t t i 
1 2.0 t •» m- : - •m s • •» t 
1 2.6 t 4- •.4. .m • s 4- •m * 1 • • s 
5 3.0 S + • # i 4- 4. m, mm •» 1 •t # • 4-- f 
1 3.S s + •4- # • s 4- • •m- 1 .+ . 4- • t 
S 4.0 : 4- • : 4- ,• 4- • •> t • .4- # • t 
14.3-4. 
1 
SJ 4- 4. • £ 
f 





1 t t 1 :t 
5 2.0 1 m- • i mt- •--«» 1 iW - 1 
1 2.5 1 - » •im f — •m. • '-W s •*» » •- - s 
t 3.0 1 # -w. 1 4^ » •m. •l» s 4. • 4»- •— f 
5 3.5 1 # •*• # 1 4. • »• I 4p + 4- # s 
t 4.0 : 4- .# 4"' 4- 1 4- # • # m 1 •4. 4- 4- f 
S4.3-4.5S + # • #• 1 • # #• • *• « • 4- 4* 4-
# 
» 
m m- i: •1 
# Indicates lMl©®.t®s » ®POWt;k, 
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lift Salts " 0.4 
s 
$ 0 j0,4 
0 : 0 ^0.1jO.2jo«4j 
s..,. .»* m411m 3w cami 8tt lo. 4 i . .,| t 
s i t t t 
s s«o f » m w f m m- m- t «» • 1 
1 2,5 ;l * m mm t •» m •mt' m «» 1 •# mm - 0- { 
t 3.0 • s ••*• • m % -¥ m- mm '* m # 4- 4- • t 
i S.S s • •* $ • # *> m. t • • # 1 




t  , . .  
# # • i 
f. 
• • • '4' m « 
S" 
• • 4- • t 
,. I 








1 * m 
t 
S 
1 2.5 1 • 4. 'ta. s •• ' » •«p $ • #• m • S 
t 3.0 1 <# <«|>» •# t .*- + • «> 1 • 4- s 
1 3.5 s + • •# •# 4- 1 • • <#• # «» f 4" •I- -f. # t 





# • •1 
:f 
•4 •4, 4, t 
.i 
•f- • + t 
i 
lme.140 6«11» €fe*g&nia» »#«., i> 
• t I • s 
t S.O •1 m » 1. • '«» ME HI*. 1 • t 
s 2,5 • ' « + '4- t • '«i- * 4" mm' f 
£ 3,0 «• •f • t + 4f •m «Mr s • 4» • S 
1 3.5 t •# 4- 1 # # '•4 t # • 4* •4' 1 
« 
• 4.0 * + 4- • • 1. 4- # -4 # 1 4* "4 if. t 
14 .3-4, -I- • "1 4  ^ 4- • + s • 4* 1 
1,, 1 # , #. ,1 ,1-
a Kft.*,:, 
s t t 1 1 
1 2.0 . • t. •#. mm- t 1 m • 1 
* 
* 2.5 1 •t • I •» • • .fi»- — * « •4" ** I..'. Wft- s 
s 3.0 1 TF t •# m m • : 4* 4- m « 
t 3.5 : I#" • # • f. #• • •m- m 1. • 4- 1 
$ 4.0 s • -4 1 4. • # m t 4? 4 •4 4* 1 
14 .3-4 ,5f 4- # # • I •4- • #• # 1 # • ••4' 
t 1 1. t 
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XVI • CieaeXMd«€| 
©f f««ats tm A@,l€lft#€ 1# Uug&r 
' 1  
t MnmA t . I tMQtU eitrie 
tm salt* ° ° »QW,oa,o.B,o.«, e ,o.i,o.g,o.«, 
. PB HO. 78 , , __:» 
I • S ' f • t ' t 
t i * ' • *• "• s * * * J * *"• 1' 
s 2»5 1- • «* "• t • •» t *• 4 • t 
S 3«0 14 4 # • t 4 # •-» • - t * • • s 
1 3»5 t • • • # t • • 4 » «. I # •# 4  ^|. 
t 4»0' 1 4 # 8 #• # • # - t • * * * f 
^  •  • # • # 1 4 -  #  # '  •  -  f  . #  •  # •  •  t  




d'f ia l®ila -Cl^atalmirag Swgai? 
s Aeld f t . s s 8 I I Irfteti© I Citrie . | 
t wM 1 -l. I-mml&t 2#0 f 
s 1 + S i 1 1 2,0 : UK** mmh «*><«»" 1 NMMM^ mm mm- 1 
1 2*5 : •Hh .•n». ••1 m-im imm' •rntrm -•I 
t 3,0 s #• •• t*- -«««» mm% •mm mm mm 
f 3,5 i 4+ ## •# 44.1 WW- **t mm- •* .4-.. 4+8 
t 4.0 •# ## 4+ ..t# •t# t- 44. t- "4»t 
S 4. #.®**4 «5f. 4.«|r •#* •• 44.$ ++ t# «Hh ••.f • ' m^m- • • mmf MlW'g' 
f. . • 1. 1 .1 .. 1 
.^g.* 1®. .#». .. W&Q -'mA . 
t s • • i t .f 
t 2.0 .t •M. - ' .1- mm^ mm mm • • f 
S 2.5 t •+ ••t •t# «iMMl> •»«». #IMI^ -# mm' mm ••J 
1 3.0 t •M- ±+ ±+s t* 4+ •».f mum '-mm mm 4+J 
1 B.5 f •• 4"4 ++J 4+ .«mm' •iiwwf m 44s 
t 4,0 s 4-+ +4 t^t Jt4' 4+ *+ •• 44J 
S4.3HI, 3s 44. +4S 4+ «»• t- 44S 
t  ,  -  ^  .  .  .  t  .  •  •  . . . .  t  •  .  .  .  .  t  
: r  I  r — •  - - -  •  - •  ^  . . . l , ! ! # ,  . . .  . .  _ . ^ , 6 f t , .  .  
• I - • .| - -J 
nmm' '«»«». -lii^ M m.'Hm 
#• "•^1 '^1*1'' ' ••"•• '••••'• •••'f 'OH"" •<iimt$ 
*4- f# i# •• mm$ -g# •# #•* 
•# #^-t t* 44- -*f .4^ <*>* '••#' 
4-#. #•# f"# t#.S •## •••t 
-##• 4"# #• +#1 ## •#•.! 
. i . . .I . .t 
1 • 't t ^ .1 t 
t 2.0 t 44 «»4- •.«» .f «t4 1 '»<m. mm- -m * ' t 
t 2.5 1 44 .#4^- 44 44! 1 '4# §• -» 
S 3,0 t 4+ 44 •44- 44t 4» |» 44 .*Mi» •MiikS 44 44 4 4 ±*S 
s s.i t 44 44 441 4, !• -44 44 •—» »»$• 44 44. 4 4 44: 
t 4.0 s 44 44 44 44t I- 44 44 44 mtmS 44 44 4 4 44S 
t4*3-4.5t 1 •• 44 44 44f 44 44 4 4 44: 
t . . t 
...„„,n4 •4.. ... t 
fh0 two »i.gn.» In &&&U mmlwrn- -are fca? tt® «all®r ®.ad tim 
larger im&mM,. • « m growtii*. 
i " f 
I 2m0 t — 
I 2.5 s +4- #• 
1 3,0 s +4 
t 3,5 t -t-i^  •• 
t 4,0 s ++ #• 
t4»3-4»S8 ++ 
•t s. . 
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f&BLl If11 (Cont.) 
0:f Im AsMlfi@d M«dla 1^' gmgai» 
{ I'lM"" r 
S Il8®d, 1, Haofpliorl® i Mefcl-e | Siferl© 
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1 3.S J ±+ ••44 44 • M-s t4 44 44 » • —• 1 ±4 4^ 4 44 44# 
1 4.0 5 44 44 44 • fr4s 44 44 # 4 : 44 4-4 44 44- «• 
14.3-4, »5 4 •t 44 4.W 4 4 ^4- f. 44 4" 4 -44 44 S 






f. . J 
++ ;§• •# 
^ •# • 44-

















— t ±# 








•• 44 44} 
44 441 
44 44 
Ga^m*. l0.> ln#€jqlS':t,. la®. ma# IMP ##iM 
t: t t 1 t 
i 2.0 t 4<i» *• — t — *• i 
f 2.5 £ 44 4 4 44 t4S t4 «IMR» . i • - -41. 
f 3.0 S 44 4 .4, 4^ 44S #4 t4 •"••'t '1^4 '44 4 4 -441 
1 3.S 3 44 4 4 44 441 ++ .44' *• 1 - |^4 44 4 4 441 






,, . . . 1. 




Iaociil&8 100 aaa iOOS mmlln. 
I 1 S S: • t 
S 2.0 t •»m. ••4 »•••• 1 .^ .aMkflto- ^ m-m » Mikm '§ 
S 2,6 I- •44- 44' 44 t 4"*" —* —* t 4^ (.  ^ ... — t 
i S.O t 44 44 44 44t 44 44 t-  ^ .44 44 441 
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fAMSXTO CCeafe.) 
03?»fc& ©Jf ¥«a#ts im A«Mlfi«€ IsMa 0oafc«lai^«® 1^' Sngm' 
s Acid ; f 
§ltrie s $ Used s Phosphoric $ Lactic t 1 
!la Salfet © 1 O.lj O.gj' 0.4  ^ 0 0,2|0.4f ol 0.1j0.2;0,4j 
8 ©1 t M. ia©€twl®i fp and 700 , , t 
1 t f f 
J, 
t 
1 2.0 s t *•* s t 
1 2.5 t ±+ mt-tm -•t wm s 4.^  •-mm mm -wf 
1 3.0 t 44 44 f-f •4 "Wile mm «—t 44 44 44 t+t 
S S.5 s •f4' 44 •4#.| 44 44' mm •n-m'S 4# •44t: 
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IV. 
Sla®« Bfteillms dM a#t €i© off legarttlsKi-
'i®®® ©%&»•# tfean tli« yat# ®f liai. 't& li# 
« l^®|r«d •vaS.aftt# tlia relattir# #fft®l«a®y mf 
i®«« mnmm%'m%$.&ms ®f 1®q8 st mr ttots 
prappas# ftb« fci«#- %m kill. @f %b# spirts Cwli;l«fc. Is 
to as %li# killing tS»| »its mm m smit8feS.» «i€ 
• 
i«M® 
Wwm tot-a i» Ittwfttwi*® m billing %i««® wmplmm mn* 
&t W»GM #t.aiff#r#at m. wn® 
i@Flv#€ hf mppMmtlm of %hm mm%ho€ ©# Immt 8f««r## wblek 
skows tla® tostw t^o ktlllag tin®;,. aa4 
©^ae®afeMtt@ii ©f !&«,. fte# smmml *»» jf®ma€ to fe«i 
l0.g • •« 1 * « 3.@f e • tet» 
whmwm is tli# killiag %1m. ia a£i»t«#  ^ '•f** is th» fN»Fe©afe ©f 
»«.$t sai it «i*i. *%**' «r# '6@efftei#iil;s 
#©asM«p»i f#«» a giwa 'itad mm prmwmk 
t® iNi mt thm t«st #irg«iii«K» •*** t« a g©a#taat 
©f thm %#«% »g«lsii. -agatest. *fcto© 
tmt aaeilteg a»ti«ijt mmi. In®# 1 ms fowaS 
to l3® 4:i»iSlS, », aaft li<  ^ O.-titl, wfe#a tfc# 
«*» in 
A# p*l,at«€. '©tit i» tto«- teiidy ®f %&• €t#a«r%mtio», *fe@B tb® 
«b€ ©©ae«at»tioa is mm im 
m 
«fl#, ia m ©tfey mmuMm tla©r« l»a* 
ia .b#»a ©s%afel4j».b®4 a #%itsSsr€ tm «:ffi©i»ii«f 
t© m mh.m@ r®«iatmii©« is 
.ffi«saiBp#d 1>y tt;# ©f K ia a»©«-
1,- tfe «»s possible to construct a t»bl# #f i#»«.l©idal. 
dfaiwismts imw the standard stipulated* «#r@ •©©«-
filst fer^ tb® Iw f«rlt §ity #nd Slitea^^ »tftaterd« f®r msh-
i.1% lJottl®s «ma fsr tk® #ta^itr# tm wmM^ 
»mi@ bottles* 
j| f©r #tmialng aafl feast ap#r»0 wi# 
v®lop®i wM l^s wm .pwtleialAf'ly w@ll umitei for #ba«r*i»i sf#r«i» 
81  ^ #sttaattiiig t&# «w%«r &t sper#,# la ««sp«tta,i®as of 
y«a-st»« 
•fh.® limitlKg faydbpog#» l®n ©«@«nfcratioa» f©r grcwtli of. 
^©asfes i«©l«fc»d fr&» fe#'r#r»g«« iji. « 
.lag gli*cose, |}«pt©a«, & «»lt aai., la s«©. e&s#»,* 
e®a« #mg«r w1b®a, a®Mif|©4 *itfa or #itrle aeld w©r# 
f®«ii3a t® %m «l>©ut tb# pM 2*0 t# t.»§» lltli l«©tt# J»iw-
«Tr«r# tfe® iiaitifig bfa»g©a ima. con©entr«tl©a a®r» 
fH i»S -i*#* Xm tfe:» «€di%.i©a mt m®Mwm m 
#ltrat# t® tb® a@t4ifi®€ *itfc pli#spliM©rt® '©r eltri.©. aeti# 
» r»s«lts€ ia l®w«r£ng toy «a mmmt t# 
0»6 « nait *s nmmmwmA 'toy pi tb@ llattiag b|rdr#» 
gen Im. ©©»©®iitrifett®a mt wM#k s«rtalii' gr««, Ittli Msfcte' 
aelt an# i%«- #«lts tb,# *at» aB.#b la iit-
8:t«a©#« wi ich gr®» at pi ia a«di.« «.©i€£ft#l witli 1*#-
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ll«l, U* ftiaktion 4«« 1-feaa 
 ^ i^6Mi»SS4e. 
iliyrk. Mm Jkm ffe« #b^l#als ®» imt# @f 
i?®p3P®aii@%i©« #f y#*«t ia w©irt,-# #• *iMl«2Sle 
. a.i24» , . - . » 
B* C» Mimt ©f i«%w# ef 
stpafem on growtb it»i swvival #f tea«fcertm.» 
tbasis* iMtt C©lleg#» tei«« XiDwa* 
W. ?»» Rlehert, f, », atii Ipiali, J. I. m# -©f 
hydrogttJS lont coneentratlosi mm the toxicity ®f several pf^@» 
sorvatif®® »leTO®rga»iaB»i* Hllgar€i*» i;i,29S-^14» 
0¥n#fs, W. V, l|RtiPogen-ion eorie©nt»1bi#a la fr#»«rfttfeii'S a#t£#»., 
1M» &mm-0 WMm 
I«ggl«iii,, Srlk» H®f® 
«i»a 'SiM.* ib«*. uafi 
?»!«» Iim.» 
'HRgglttUd, S» ai^ A« *« 'fbsr 41# AmtafigteMt t®:r rt* 
•• koholisohea ^tea #«i» 
I. Bioctoea, ^,|3S4eS4f * IWS. • 
l^l«i,- !• dsF AliMtmt%mmhm w&m 
?• llaflmsa ifeipw §mt di@ 
Zfe«#lr# 4f 1912* 
littiigsirl, S1A@#» tli«tr «al%a ©a 
• ale^liolle tmmm&tAttom l»y livtai y^#lE». jr., 
i9tS» 
lifwia®. Mm, m6tmm&0 I* Mm. -J#. 1» @f 
sodlia® eJil@Fld®, mmi. 
m. g@f®leMal ©f •ddim feyiF#xfa)®» Mm& Stat# 
0@1. S©1. lll.S-29. ilif *. 
I Z0vln@, lax, Banlmmk, J. H, anS #!•«#©» Iff#©! ©£ ©oa-
©©iitratioa atnd teaperatwr® mm thm .g©f*i«lial @f 
sodtxm •^ar©:EidL#». Iowa Stmt# i®l.» !'• S@i,» jLt37t«3ti. ISl^# 
• ss *• 
1* "Mm msA 1# §#t«i®idml. 
ft.fet#a§f- mf «©#im %4y6aEl.#i-», :ii9#ti« mrbowmt®, and tels©«» 
•iia® «% ibo s«ii# I»i©a -©©iieentepAtl©!!, Ind^ logF# 
cbM» mm* 
1» 1» «ist »t#li8iiM,, !• Safsletial mt*" 
• f t€i#a#y ©f and soatna 
»ldw«s mt %fc» «»® Imd*. -tba®, 
Ii#*!®#, JT* !.• B&m f«et®p« laflu«aet^ tte#-
•«ffl#;l«wi^ ©•# .te»* 3.0 of 
Q» !•# BtieMniia, jr. 1* «€ lax* iffeets of »itlta 
on altaall dlsljif®e%l©a# lows State Ool. S®1» §i®51-ii:S# 
1051. "* 
f«feg©« fh# p»|w»rti#8 of mlMltmrn waste-
i:ag, m^mmS.m% mimmmm t® tb® ©f 
brnffar «a€ p^®«» 
wurnm l«s* !§»• 
WmuXp Tmt km' B®lferig@ zap- Kl*i«t-tk a» 
Siftwlarte»g wmm g»IJI»ti« #t®ffeiet» I« liafltass a«r K©iis®s» -
liie. 
?®al, f*,|, 0» aad A. iw- itnetik 
Otftwtelaii® wa St©ff@a* IX». Slafi«#« 4®p 
•«!» tail ®«f Mm 
lE®it von, .S4E^3?.@a* ig-:tiif'*i%« lfI0« 
f#%®r:S®a|, I# 1., Is* #»€ 3". I» A »tmdy ®f 
tli® |)r@paration #f alwp «a# itlteili ©a tk# iriitfelitty ©f 
f#a#t spows. Imm it®*® im •-§#!» litf» 
fkalps, aipl© 1« 1fh9 #f t#i*%aia laws ©f ptefsfsal 
to th® ®f lltlaf«©%«»%«» laf, 
Bls» 1911. 
imd *» l»f3.m*aii« i® 1» 
@n s&ccbaros© sur Inaction ^ralysanfe® 4# @®rtaia« m#td# 
dtei la fomentation alcooliqw®, Coisspt.* I#a4* A.mAm Sei» 
JL^slSSS-lSSSe ltlO» 
Si»©gyl» l.» Wlrkung von M'&mn wmi' €1.« Blo-ahm* 
lB0fl0Q*10g> lill. 
Sir«alJ®rg, Olaf, M# ?#f««tapa©gsg®»@iaiat4gk«tfe teaf* to«i 
v®i*s©hi@d#a« :A®iti%ii.# li®l» Jtl^Sg.# lf@©» 
* m " 
K*# i^cshanan, im H» mud Iisvia#, fcx* Tk% aetloB 
citric acid and its salts in au^mr aolutiou, I®wa Stat® 
001• J. S0t* 1931. ' . ' 
*• 1« fTOa earbonated lispmMi»h#<i 
thmlBrn tlWmrfg 1mm Stat® Colleg®, laws* ltS5» 
W®l€lii, 0# fii® s£-f#«etioii &n tli« ,^©»tb ®f 
lows Aoad* S©i* im&» 
• f# • 
fis. 
*^@..§6 s«p©r?i»t©ji tM.» wms 
*©• ill® .mw-rnm^m -^mSmw 
«!»## tfets «%w% «as p®*-?©#!!)®# mwA. t# 
*»««»,•• 0» 4» tMlltiigSdftW amt f • WAlm tm %ii«l3r' 
is t^h@-
